elongated shmoos, fluorescence of enϪ GFP-Snc1 was actually reduced by 2-to 3-fold at the shmoo tip ( Figure  1B ). Our interpretation of these results is that there is an ongoing cycle of endocytosis and polarized delivery of membrane in shmoos, which are known to grow at ing of this showed the typical slow response of Sso1 or in endocytosis-defective end4 cells ( Figure 1A ). Like Snc1 (not shown). Thus, slow mobility is not a feature other endocytic mutants [4], the end4-1 allele slowed of a particular protein, or of yeast membranes in general, shmoo formation, but it also greatly reduced the polarity but rather is a specific property of the yeast plasma of Snc1 in the shmoos that did form ( Figure 1A) . membrane. Preexisting Snc1 was also polarized during shmoo Slow diffusion did not depend on the cell wall or actin formation. When its synthesis was repressed before the cytoskeleton, since rates were only very slightly inaddition of ␣ factor, wild-type GFP-Snc1 still concencreased in spheroplasts and latrunculin-treated cells trated in shmoo tips, whereas the endocytosis-deficient (Figure 2) . We therefore considered the possibility that mutant was quite evenly distributed ( Figure 1B) Figure 3A) . Thus, endocytosis is a necessary step in the polarization of a diffusible membrane protein. Once endocytosed, Sso1 evidently shares with Snc1 the ability to recycle rather than pass to the vacuole. We also examined other polarized proteins. A recent study identified the product of the YBR016w gene as a tail-anchored plasma membrane protein that concentrates in buds and shmoo tips [14] . The protein is small, nonessential for growth, and is predicted to be largely unstructured. Since it is polarized, our model predicts that it contains an endocytic signal. We tested this by fusing residues 1-106 to the Sso1 transmembrane domain. The resultant chimera was exclusively at the surface in end4 cells, but in a ric1 mutant, which allows endocytosis but blocks recycling [15], it was almost entirely intracellular ( Figure 3B) . Thus, the protein does possess an endocytic signal. Furthermore, polarity of GFP-YBR016w was abolished in end4 cells ( Figure 3B) ; this finding confirms that endocytosis is necessary for its asymmetric localization. . Indeed, we found by using that at least part of the slow movement of proteins on FRAP that GFP-GPI at the surface of cells ( Figure 4A ) the yeast surface is due to the physical properties of is mostly completely immobile ( Figure 4B ). When exthe lipid bilayer in which they move. Interestingly, an pression was repressed before the addition of ␣ factor, earlier study found the mobility of lipid probes in the existing GFP-GPI remained with the old cell wall and yeast plasma membrane to be abnormally low [11]. This did not move to the shmoo tip ( Figure 4C ). Tips were property was retained in spheroplasts but was partially only marked when GFP-GPI was being synthesized. We abolished by trypsinization. These results suggest that conclude that GFP-GPI is not a valid marker for lipid the lipid bilayer does have unusual properties, although rafts on the surface of yeast. these may be induced, in part, by protein components.
We also examined other polarized proteins. A recent study identified the product of the YBR016w gene as a tail-anchored plasma membrane protein that concentrates in buds and shmoo tips [14] . The protein is small, nonessential for growth, and is predicted to be largely unstructured. Since it is polarized, our model predicts that it contains an endocytic signal. We tested this by fusing residues 1-106 to the Sso1 transmembrane domain. The resultant chimera was exclusively at the surface in end4 cells, but in a ric1 mutant, which allows endocytosis but blocks recycling [15] , it was almost entirely intracellular ( Figure 3B) . Thus, the protein does possess an endocytic signal. Furthermore, polarity of GFP-YBR016w was abolished in end4 cells ( Figure 3B) ; this finding confirms that endocytosis is necessary for its asymmetric localization.
Fus1 is a glycoprotein that is normally expressed only in shmoos and concentrates at their tips [12]. We examined constitutively expressed Fus1-GFP and found that it too is endocytosed. However, FRAP showed that it Figure 2 ). This effect, though modest, suggests is true for Gas1 itself [16] . Indeed, we found by using that at least part of the slow movement of proteins on FRAP that GFP-GPI at the surface of cells ( Figure 4A ) the yeast surface is due to the physical properties of is mostly completely immobile ( Figure 4B ). When exthe lipid bilayer in which they move. Interestingly, an pression was repressed before the addition of ␣ factor, earlier study found the mobility of lipid probes in the existing GFP-GPI remained with the old cell wall and yeast plasma membrane to be abnormally low [11]. This did not move to the shmoo tip ( Figure 4C ). Tips were property was retained in spheroplasts but was partially only marked when GFP-GPI was being synthesized. We abolished by trypsinization. These results suggest that conclude that GFP-GPI is not a valid marker for lipid the lipid bilayer does have unusual properties, although rafts on the surface of yeast. these may be induced, in part, by protein components.
The second marker was filipin, a drug with a high It has been suggested that the lipid composition of the affinity for sterols that stains shmoos in a highly polarplasma membrane is altered in shmoos, and in particular ized manner [12]. Filipin does not, however, reliably indithat the membrane at the tip differs from that elsewhere cate the distribution of sterols in live cells [17, 18] . We . Since many affect actin binding proteins, it has often been assumed that their primary effect is on actin, but it may be that endocytic cycling is required to polarize the cytoskeleton. Indeed, mutation of Vps54, a protein specifically required for vesicular transport from the endocytic to the exocytic pathways and hence for recycling, also affects actin polarity [24] . 
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